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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a semiconductor device which can make 
constant and accurately measure the temperature of a 
substrate during its epitaxial growth to thereby epitaxially 
grow a homogeneous crystalline layer. 
SOLUTION: In the method for manufacturing a 
semiconductor device, a substrate 2 is placed on a 
platter 1 within a reaction apparatus, and reacted with a 
reaction gas while heating the platter 1 to thereby 
epitaxially grow a semiconductor layer of gallium nitride 
compound on the substrate. In this case, a film 5 of 
AlxlnyGa1-x-yN (x+y<1) is previously coated on the 
platter 1 , and then the substrate 2 is placed on the film 5 
for its epitaxial growth. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the process of the 
semiconductor device which grows a CHITSU-ized gallium system compound semiconductor 
epitaxially. It is related with the process of the semiconductor device which can grow epitaxially while 
managing in more detail the temperature of the substrate which grows a CHITSU-ized gallium system 
compound semiconductor layer epitaxially to accuracy. 
[0002] 

[Description of the Prior Art] the former (organic metal chemical vapor deposition), for example, 
MOCVD,, as shown in drawing 3 when growing a semiconductor layer epitaxially to a wafer-like 
substrate by law etc. While heating at the heater which is not illustrated from under a platter 1 1, laying 
the wafer-like substrate 12 in the crevice of the platter 1 1 in a reactor, and rotating a platter 1 1 by the 
motor which is not illustrated Measuring the temperature of the front face of a substrate 12 and a platter 
1 1 with a radiation thermometer (infrared thermometer) 14 etc., it is made a predetermined temperature 
and a semiconductor layer is grown epitaxially on a substrate 12 by introducing reactant gas in 
equipment and making it react. As this platter 11, Mo, carbon (C), SiC, etc. are used, for example. And 
since measurement of temperature performs rotating a platter 1 1, it will measure both the portion of a 
substrate 12, and the surface portion of the platter 1 1 without a substrate 12, and it is measured by the 
average. 

[0003] Since it is transparent when carrying out the laminating of the CHITSU-ized gallium system 
compound semiconductor by this method, and silicon on sapphire is used as a wafer-like substrate 12, 
before growing epitaxially, in the portion of a substrate 12, the skin temperature of the platter 1 1 under a 
substrate 12 will be measured. On the other hand, the temperature of the surface portion of a platter 1 1 
will be measured directly in a portion without a substrate 12. Moreover, since as for the inside of 
epitaxial growth epitaxial growth of the CHITSU-ized gallium system compound semiconductor layers 
15 which grow on a substrate 12 is carried out together and the crystal structure becomes transparence as 
is shown in drawing 4 , the temperature of the front face of the platter 1 1 under a substrate 12 will be 
measured. On the other hand, since epitaxial growth of the CHITSU-ized gallium system compound 
semiconductor layer 16 deposited on the front face of a platter 1 1 is not carried out, the portion without a 
substrate 12 does not become transparence, but the temperature of the front face of the CHITSU-ized 
gallium system compound semiconductor layer 16 deposited (deposition) will be measured. In addition, 
since the CHITSU-ized gallium system compound semiconductor layer has already deposited the 
portion in which a substrate 12 is not laid without crystal orientation's gathering when a platter 1 1 uses 
what was once used for epitaxial growth, before beginning epitaxial growth, the portion without a 
substrate 12 will measure the temperature of the front face of the CHITSU-ized gallium system 
compound semiconductor layer 16 deposited on the platter 11. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, the material of the object of a 
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thermometry changes with conditions of epitaxial growth in a portion with a wafer, and the portion 
which is not. Since how depending on which the heat escapes also differs when the emissivity 
(emissivity) differs when materials differ, and emissivity differs, own temperature of a platter also 
differs. And even when measuring temperature with a radiation thermometer (infrared thermometer), an 
exact temperature cannot be measured if emissivity changes with locations. Consequently, there is a 
problem that reaction temperature of reactant gas cannot change with the locations on a platter, and 
uniform epitaxial growth cannot be carried out. 

[0005] This invention was made in order to solve such a problem, it is measured to accuracy while it 
makes temperature of the substrate in epitaxial growth homogeneity, and it aims at offering the process 
of the semiconductor device which can carry out epitaxial growth for a uniform crystal layer. 
[0006] 

[Means for Solving the Problem] Laying a substrate on a platter within a reactor and heating said platter, 
it is the process of a semiconductor device which reactant gas is made to react and grows a CHITSU- 
ized gallium system compound semiconductor layer epitaxially on said substrate front face, and a 
process of a semiconductor device by this invention prepares a coating film which consists of Alx Iny 
Gal-x-y N (x+y<l) beforehand in a front face of said platter, it lays said substrate in the front face, and 
carries out epitaxial growth. By doing in this way, both a coating film beforehand prepared in the bottom 
of a substrate and a CHITSU-ized gallium system compound semiconductor deposited on a platter in a 
portion without a wafer are common CHITSU-ized gallium system compound semiconductors, and 
temperature on near and a front face of a platter becomes [ emissivity (emissivity) ] homogeneity. 
Therefore, temperature management becomes easy and uniform epitaxial growth can be carried out. 
[0007] A CHITSU-ized gallium system compound semiconductor is III here. A compound of Ga of a 
group element, and N of V group element, or HI in of others [ Ga / a part of / of a group element ], such 
as aluminum and In, A semiconductor with which a part of N of a thing replaced by group element 
and/or V group element consists of a compound replaced by other V group elements, such as P and As, 
is said. Moreover, a platter means an installation base in which a substrate to which epitaxial growth of 
the semiconductor layer is carried out within a reactor is laid. 

[0008] Measuring temperature of a portion in which a substrate on said platter is laid using a radiation 
thermometer, by growing said semiconductor layer epitaxially, since both emissivity is near, a 
thermometry can be carried out on equivalent conditions and exact temperature management can be 
carried out. 

[0009] If said substrate is the material which makes an electromagnetic wave of wavelength measured 
with said radiation thermometer penetrate, a CHITSU-ized gallium system compound semiconductor by 
which epitaxial growth is carried out a substrate and on it becomes transparent, and since a portion 
which a portion with a substrate does not have, either can also measure temperature by radiation from a 
CHITSU-ized gallium system compound semiconductor of the same kind on the surface of a platter, it 
will much more be easy to carry out temperature management. 

[0010] If a coating film prepared in a front face of said platter consists of Alx Iny Gal-x-yN (x+y<l, 0< 
x), since a coating material on a front face of a platter cannot evaporate easily in epitaxial growth due to 
existence of aluminum, it is not necessary to do coating again repeatedly and is desirable. 
[0011] 

[Embodiment of the Invention] Next, the process of the semiconductor device of this invention is 
explained, referring to a drawing. 

[0012] The process of the semiconductor device of this invention as cross-section explanatory drawing 
of the portion of the wafer-like substrate 2 laid in the platter 1 in a reactor and the crevice on it by 
drawing 1 is shown When making reactant gas react and growing a CHITSU-ized gallium system 
compound semiconductor layer epitaxially on the front face of a substrate 2, laying a substrate 2 on a 
platter 1 and heating a platter 1 at a heater 3 The coating film 5 which consists of Alx Iny Gal-x-y N 
(x+y<l) beforehand is adhered to the front face of a platter 1, a substrate 2 is laid in the front face, and 
epitaxial growth is carried out. 

[0013] Two or more crevices are formed, and cylindrical section la is fixed to the core of the rear face, 
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and it enables it to rotate a platter 1 by a motor etc. so that the wafer-like substrate 2 can be laid in the 
front face. A platter 1 consists of heat-resistant materials, such as Mo, C, and SiC, and is prepared in the 
front face at the thickness whose coating film 5 which consists of aluminumO.l Ga0.9 N is about 5 
micrometers also including the inside of a crevice. Like the case where aluminumO. 1 Ga0.9 N is grown 
up to be the usual semiconductor substrate, this coating film 5 puts in a platter 1 in an MOCVD system, 
it carries out temperature up to about 700-1 100 degrees C, and it is deposited by making reactant gas 
react within equipment. In this case, since a platter 1 is not a single crystal substrate, it deposits without 
carrying out epitaxial growth also of the aluminumO.l Ga0.9 N (deposition). 
[0014] The substrate 2 of the shape of a wafer which carries out the laminating of the CHITSU-ized 
gallium system compound semiconductor within an MOCVD system is set to the crevice of a platter 1 
using the platter 1 in which the coating film 5 which consists of this aluminumO.l Ga0.9 N was formed. 
And as shown in drawing 1 , a radiation thermometer (infrared thermometer) 4 is set, the inside of an 
MOCVD system is made into an inert gas ambient atmosphere, the temperature of a platter 1 is raised at 
a heater 3, and the temperature of a substrate 2 is raised so that temperature can be measured from on a 
substrate 2. And as it is shown, for example in drawing 2 and is shown below, it grows epitaxially and 
the laminating of the semiconductor layer is carried out. Although the temperature of the substrate 2 at 
this time is measured by the radiation thermometer 4 The electromagnetic wave (infrared radiation) 
which the platter 1 is rotating through cylindrical section la by the motor which is not illustrated, and 
carries out incidence to a radiation thermometer 4 When countering the substrate 2 on a platter 1 and the 
substrate 2 consists of a SAFAI substrate The infrared radiation radiated from the front face of the 
platter 1 under a substrate 2 moreover, when a radiation thermometer 4 counters the place in which the 
substrate 2 is not laid Temperature is measured by the infrared radiation radiated from the 
semiconductor layer deposited the front face of the platter 1, or on it, and the temperature of a substrate 
2 is measured by the average. 

[0015] In order to carry out the laminating of the CHITSU-ized gallium system compound 
semiconductor as shown in drawing 2 The temperature of a substrate 21 first, in for example, the place 
which became about 400-700 degrees C NH3 and required dopant gas It is TMG (trimethylgallium) (in 
the case of n form) H2 of carrier gas For example, it is made to introduce and react SiH4 and in the case 
of p form (for example, magnesium cyclopentadienyl). About 0.01-0.2 micrometers of low-temperature 
buffer layers 22 which consist of GaN are formed, subsequently to about 800-1 100 degrees C 
temperature of a substrate 21 is carried out, and about 1-2 micrometers (cladding layer) of n form layers 
23 of n form are formed by the same presentation. Furthermore, it is made about 600-1000 degrees C, 
and about 0.05-0.3 micrometers of barrier layers 24 which add TMIn (trimethylindium) as a stop and 
reactant gas, and consist dopant gas of an InGaN system (ratio of In and Ga means that it may change 
variously) compound semiconductor are formed for the temperature of a substrate 21 . 
[0016] Subsequently, temperature of a substrate 21 is again made into about 800-1 100 degrees C, for 
example. TMIn of reactant gas is changed into TMA (trimethylaluminum). Dopant gas as gas of p form 
The AlGaN system (ratio of aluminum and Ga means that it may change variously) compound 
semiconductor layer of p form About 0.1-0.5 micrometers, TMA of reactant gas is stopped again, the 
laminating of about 0.1-0.5 micrometers of the GaN layers of p form is carried out, respectively, 
maintaining the temperature of a substrate 2 similarly furthermore, and the p form layer (cladding layer) 
25 is formed. 

[0017] Consequently, the laminating of the luminous layer formation section which consists of a 
CHITSU-ized gallium system compound semiconductor is carried out. Although not illustrated after 
this, the semiconductor light emitting device of a blue system which consists of a CHITSU-ized gallium 
system compound semiconductor is obtained by activating the p form layer 25 by annealing treatment, 
forming about 5nm of diffusion metal layers which consist of an alloy layer of nickel and Au, and 
forming an electrode in that front face and the n form layer 23 which exposes a part of semiconductor 
layer which carried out the laminating by carrying out etching clearance, respectively. 
[0018] Since it is of the same kind, for example, aluminumO.l Ga0.9 N is beforehand covered on the 
surface of the platter with the semiconductor layer which carries out a laminating according to this 
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invention, the condition that epitaxial growth of the semiconductor layer is carried out on a substrate is 
not [ how ] scrupulous, the front face on a platter serves as a material also with the portion of the same 
kind which a portion with a substrate does not have, either, and emissivity (emissivity) becomes almost 
the same in every location. Consequently, the temperature gradient by the recess of heat based on the 
difference of emissivity etc. hardly arises, and a uniform temperature can be maintained on a platter. 
Furthermore, since emissivity becomes almost fixed, also when it measures temperature with an infrared 
thermometer, a difference does not appear in the measurement and the difference in measurement by the 
location is not produced, either. For example, by the conventional method which used what coated 
graphite with SiC as a platter, when what the about 20-50-degree C difference had generated in the 
portion which has a substrate on a platter in the about 1000-degree C condition, and the portion which is 
not prepared the coating film which consists of aluminumO. 1 Ga0.9 N of this invention, it fitted in the 
about 10-degree C difference. Therefore, the membraneous quality of the semiconductor layer by which 
the laminating of the temperature management is made and carried out to accuracy becomes 
homogeneity, and can carry out the laminating of the semiconductor layer which was excellent in 
membraneous quality. 

[0019] In the above-mentioned example, although aluminumO. 1 Ga0.9 N was used as a coating film, the 
CHITSU-ized gallium system compound semiconductor and emissivity of a semiconductor layer which 
carry out a laminating can use the CHITSU-ized gallium system compound semiconductor generally 
expressed with Alx Iny Gal-x-y N (x+y<l) that what is necessary is just to the same extent. In this case, 
although GaN or InGaN of 0 is sufficient as the ratio of aluminum, since it may evaporate according to 
the elevated temperature when performing periodical cleaning (about 1200 degrees C) of a platter and a 
coating film may be lost when performing thermal cleaning of about 1 100-1200 degrees C within a 
chamber (MOCVD system) before growing a semiconductor layer epitaxially or, what aluminum is 
contained for (0< x) is desirable. Since evaporation in the elevated-temperature condition can be 
controlled by containing aluminum, a coating film is maintainable forever. And by the platter used for 
epitaxial growth, by making into an elevated temperature what GaN deposited on the front face, 
reevaporation of the GaN can be carried out and it can return to the condition of the original coating 
film. 

[0020] Moreover, if the substrate consists of a material which penetrates the infrared radiation of the 
wavelength measured with an infrared thermometer like sapphire like the above-mentioned example, 
since the place which a place with a substrate does not have, either can also measure temperature with 
the infrared radiation radiated from [ both ] the front face of a platter, it is a book. 
[0021] 

[Effect of the Invention] Since the emissivity of the front face of the platter which lays a substrate can be 
equalized according to this invention, equalization of the temperature in the front face of a platter can be 
attained. Consequently, irrespective of a location, the reaction of the reactant gas on the front face of a 
substrate is performed at a uniform temperature, and can carry out uniform epitaxial growth. 
[0022] Furthermore, since the location which a location with a substrate does not have, either also has 
almost fixed emissivity even when measuring the temperature of the front face of a platter rotated with 
an infrared thermometer, a thermometry can be carried out to accuracy without error, and temperature 
management can be further made into accuracy. 



[Translation done.] 
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